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(54) LOGIC EQUIVALENT VERIFICATION METHOD 

(57)Abstract: 

PURPOSE: To attain the logic equivalent verification for a combination logic 
of a function level including a don't care output and a gate logic generated 
automatically from the combination logic by eliminating the logic uncertainty 
of the logic caused by the don't care output. 

CONSTITUTION: A logic generation program 201, a logic equivalent 
verification pre-processing program 202, and a logic equivalent verification 
program 205 work respectively on a processing unit 200. The program 201 
inputs a function logic file 100, generates a gate logic based on a combination 
logic of a function level including a don't care output and outputs to the gate 
logic file 101. The program 202 inputs the files 100, 101, executes a logic 
equivalent verification pre-processing to each of a combination logic of a 
function level including a don't care output and a gate logic and provides 
combination logics 203, 204 after the pre-processing to a main storage 
device of the processing unit 200. The program 205 inputs the combination 
logics 203, 204 in the main storage device, converts the both into bisection 
decision graph to decide the match of structures of the graphs and provides 
the output of a verification result 206. 



,'=o 

h'/ s\V 



2C. z 



^1 



\3 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the examiner's 
decision of rejection or application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision of rejection] 

[Date of requesting appeal against examiner's decision of 
rejection] 

[Date of extinction of right] 



Copyright (C); 1998,2003 Japan Patent Office 



<i9)D*Bi$wjf <jp) (12) £i 4# trF ^£ ${* (a) (.umftmwAwm^ 

#IPW-85112 



(43)»MH 7 *£( 1995) 3 3310 



(51)IntCl 6 




F I 


IX VIM -fX^jN LH3/7I 


G 0 6 F 17/50 










7623 — 5L 


G 0 6 F 


15/60 Q«o D 












4$ ^£5 — 224183 


(71) Hsm A 


000005108 










(22) HUH B 


¥*5¥(1993) 9£ 9 H 










(72)»JI* 


SUM iSA 
































#&Ji|^i|«WJft±K£«#1099#«!! % 
























#^iH^JI|*SSr1}»*K3E##1099#ife ft 
















??a± /wn 











(54) [5!he©«*m ttgeflBtME&& 



(57) [KM] 

o i, S&ai?«^ift$as:/a^A2 o 2. i&a^« 
tftffi^'n^5A2 0 5*t^gd^T-5. yn^5A2 0 

u y- m&s 7 r-r;n o lie mti-r z>. yoy^A 

2 0 211 7r-fJH0 0tl0 1£AAl. \*>htr 

•s-a-na 203^204 £$aag« 200 e>£.m&izm 

*>-TS. T'n^7A2 0 5ll $fdt±Offl^ti:sfti2 
03t2 04£A*L, if *rMS^57t^b 

[ft«] h*>h^TW73lC^ra-rSsfeao3f:?6S#.^ 

y- h famo&m%mmm*v]m-e& % . 



U5J ^ 



l f >h^rr I!', ;j 3: 



2 0 3 



1/ 



«JI^D y V A 



2 0 



1 0 1 



2 0 2 



2 0 4 



2 0 5 



'206 




1 00 : «fie»r«7r-<^ 

I 0 ] : ff- ^anyr-OV 



—159— 



1 

tk&tmm&n&mfrib gtbfessnfcy- hs&a©^ 

mfetaj] <Dmmwft ft ^-)v^mmitvx^-)v^.± y 
HAfSr^t^snxr^/t, &*&-&-a-i&a©K>h 

^7 Ul 73 (DMlWMft ft 7-)VlS&mk V X 7—)Vtt y 
y hB©3&afn&gftfroTy-JI/5£fey bDftf^T 

zm^T-yft. mti^mmzmy-ji^y hy 

7hE^Mt5^AXf7^, ^y-;V5£-fey hD 
£ ^ y-;>5fc-fe y h E ©8&a^«fc§E ftfr 5 Sg-fc X ? y 

y-hnaftAT^-rssg-x^yyt. K*&-&-ttsia© 
«i£ m 73 ©a&ag8# ft y-^5S;^3ift; i/T^-j«t y 

ir7M?i<Dnswi&tt&-7-)\sj!:mm{tvT-7-)V7Z-ty 
;io£-ty hB*67>fM- fe>> (&y 

-WtyhBASnAAmtii^W,!:^ tH7j3E*¥ffcfc 
m<g©nA73nf±l73©iii&-o"ttlna (7-fM-) ©-fey 
hFftffrfc-rs) SSXf-y^t. g^-J«t-yhA 

A#nA73mffl73©£t!f> aj73£&¥&t::ffl73£&Yj (j 
=1, -, m) ft^f y-3lo£©A73^&Xi (1=1. -, n) ftKttl 

***yj ic^is-r-s 7 w )i?-<Dmi)&m i 0=1, n) 

-eBtrgiAT) y-^3£-fey bGftfmf 5SAXf-> 
^t, tt^— iHS-fey hYtR7-fM- fey HFi£S 
SLT7-Wty hH&fp^T-S^-tX^yyt. M 
y-;l>5£-fcy hGtRy— ;lo£-fcy ]- H ©Ha^SMMfcffi 
ftfr o IAXt y y ft^tr C £ ft#Si tf^ifea^W^ 

its t tt«d«ifta^ e a n&y- htiot 

y-hB&aftATJ-rsSS-X^yyi:. KSa^r-t±siSco 

*t^m 7? nmwwft ft 7-)V3:mmb v x y-^-t y 
y 7 m 7j © snaggy ft •y-fr&m&ik i> x y-ji^-fe y 

hB^T5S£XT7 7 r t 1 m**fc#ttfc«E^- 
31/S;-fey hAti7-J«t7 hY©XNOR(Exclusive N 
OR) * (iEOR (Ex c 1 us i ve OR) »aft# ftfr o T y-n-aS; 
•fe y b I SMT5IIXf7 7'i. fflTJ^SScmftlCgt 
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y-3H$-fey h I fc&y— JloS-fey h B©lfta?nig|g:ft 
frt>Ty-3U5£-fey h Jft^TS^Xxyyt. K 

y-3i/SCfey h j <o&Mti3tmmmmz 1 t&meor 
Mam&K&ft-orcm-entox&z) ctzwfe-rzm-t 

[■1*9143 \*>h-*ymi3&&tsmmi"Vi><Dm&it 
io ^ta^os&aaf^s^-^ics^tUT^-^-fey 

NA^-r^rXTy7 , t, fe*a-&-&ffea©H>h 

y 7 a 73 ©i&aaE:*)- * ^-ji&mmit vx y- ju^fe y 
hB$Mna£XTy7*t, m73^is#tt(tKy- 

;^-try hB*->e»7^;^— fey hF^ffrS-rs (K7" 
-;^fey hB^nA73m{ti73COi:#. tb73^S:^fi:tC 
ml@©n A73ntfJ73©Sa-a--e-!£a (X-f Jl-:?— ) ©-fey 
h F ft^T-SO fEXT'^i, ffiT^f&m&tcMy 
— 3lo£-fey NAtt7- 3l/5£-fey h Y©XNOR(Exclusive 
NOR) * & fiEOR (Exclusive OR) fSaifcg ft fr t> T y-JW 
il3 3£-fey h I S^f5IA7ry7'i:, R7"-)Wty 
h I ti7-f hF«LT7-JPSty h 

KftfP^-r-S^-fcX^yyi:, «y-;i/iC-fey hK©«- 
ta***!0«fi»«UC 1 (EORHaiS»ftfroit«^ 
B0Ta&5) Ctft^T^^AX^yyft^tJCtft 

#mi-rsiia^iHi^iiE77j*. 
m-&m 5 ] 2 fcie*©a&a55*&tfcSE#8;K::fe^ 

T. ±iB^HX5ryy«. nA73mffl73©^y-3l/iC-fe 
y hB©tH73^feYj(j=l,- ( m)ft^-ry— 3USCBjj&"?> 
n A73nm73©tB73^&Z I (1=1, n) (DiB.'&ltmm 
30 (yj)V?-) Ztf&fTZtZ, &ffl7J^&Zi©1(U»! 
fitft^y-^SC-fey hB©A73^S:Xlt ®y-Jl^ 
5£Bj©3>:/u^>h'Bjft!¥tiiU Ky-Jl'iCBj© 
#«Il:o^T, ^^ftlSJStOi:L,TS«b> 

A73^SCXU;^)^T. S«JSt0i:tl^A73^JSXift 

6tf, ^tflTs^Zlftg-ry-^fCfe^T. Uf5 

^xiftxi + (to/'xi)-T?«#^A, KSratottiatgEA 

73^iS:Xift*^fL^:ViT, ^JStl^U-r-^JUXift^ 

40 ^tb73*iszift«-ry-;^fy (t 

o/x i ) ft m»-r z mm ft ^ tr - 1 ft #a <t -r s i&a^ffi 
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R (Exclusive NOR) T&I&U lESlbK: J; <0&thJj& 

Z<D&-5tl;J3&i<D--Otf. IEEE ITC-86, pp. 350- 
359(1986) trSE**nr^S. SgH©7j8;te, "^©ffl 
f?*ii«2#ft)U'?7 (BDD) i:^LT^77 

IEEE TRANSACTION ON COMPUTERS, VOL. C-35.N08, A 
UG. pp. 677-691 (1986) KSE«£*ITV>*. 
[0 0 0 3] 

mm wvKDm<£it&mt&im&i±mmft e. 

tc<tD. ota^j*fcai ffi^fcftjUtsnTtA-s) ©s& 

>&i)W±\Zls.K>, SIyaSl/->3 >tf»*lBlctt* 
lfi**TIB£V>3W«tf**:3&. -t|E!g-£?gH© 
K>h^7W#**#«3nT^fcV>©T, K> 

[0 0 0 4] *^^©@««, ±tamz:t^H©^j* 
<fc»©^a^tt^IEmjJ!LaS:jiin-rsc:«i:tCj;0. F 

mm** *> i n^A * n^y- h iia©ifta%«fcii£ « pj 
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[«HB*Of»T*fc»©T-R] 43HB<!»S 1 ©tt«tt. 

5£-fey hAi*^-)«t» hB©igrafn?ggc^ff-s.T 

K^-^jfc-fey hDt^— Jl^-fey hE©tfea 
<MHftlE*ff5IB-t:^-f-yyft^«J»a<?*l(WE**t 

[0 0 0 6] #$89!©HI2©!ftm«> -kifi©SB- 

a»S7*;w— • fey hF*f^jfS-r-5 (^^-;uiC-fe <> h 

B*tnA*mttJA©i:^. ai^^»fi:»Cmfa©n A* 
n(U^©ifi-g-ti-^a (Z)t!/hF*Mt 
-5) SgEX^ iy-JWt'yhAtg7-fM 
— feyhF*»«LT (K^-JVSl-fey hAAinAAra 
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tti73©<fc£. ffl^^gc^ftlCUi^ScYja^.-.iB)*^ 
•f?-)V?Z.V>\i3$tm\ (i=l, ■», n) £&W*>£3SYj lC*f 

jfc-rs^^-wmTja&zi (1=1, D )t?g$«iA 

T) ^-;Kt7 hG^tS^AXTyyt, 
-;i-:3;-fey hYtR^^* — fey hF^LT^- 

[0 0 0 7] #589J<7)?g 3 ©#!&«, ±i£©$g- 

io ~mw*7-yzfk.to-o>m — iraxf^t, ta*^ 

ftHMSfcS^-^jS-fey KAiK^-;«ty F Y©XN 
0R(Exclusive NOR) (Sfctt. E0R(Exclusive 0R))Sfea 
SEJf*ffoT^-Jl'SC-fey h I ^ffrsfc-f-SIBEXT-y:/ 
t, fflAgSmtetr&^-^Stfry h I tK^-^iCir 
y F B©l&a*nS5JI *ff ot^-JWty h- J £ffr&-T 
^AZfyT't, ^^-Jl/SC-fey h J ©#IBA»C»«J 

m.m w k i r * £ (EORift a?s* & n o & *£• « o t & 

£) dt^W^-r^m-tX^y^e.^^.fc^tCUTt'b 

©Tabs (^a3) „ 
a? [0008] SE&, *&w<Dm4<D<®mi*. ±m<Dm- 

7-f^t^hF^5SSXfy7' 1 !: (?B 2 ©iftl&C: 
-fey KAig7"-;l/St-y h Y©XNOR*fel4EOR 

i^asssc^fT/i^T^'-^ic-fey f i fctf^-r-ssg/xx 

fy7" (!&3©#^f;::fctt£Sg5X:ry^<h|s|#) . K 
7-JH£-fey F I iz&yj)l>?— fey FF£jg]g?LT:7* 
-;Wt7 hK&MtS^tXfyT't. K7"-)« 
50 -fe y F K©#tUXJ^©:^g^MlC 1 (E0R^aiK# 
£fro 0T&5) itSMt^AXf 7 7* 
^S^^i^trLAcfc©-?*^) (^R4) . 
[0 0 0 9] 

[ftu?§] ±i5#mi~4}rLfc*^77S«^-rn%> h 

>h-5rTW73lw®H-r^^a©^«l3tffi^ltO^^. £E 

^iiit^nty- h^awf&a^ffi^sE^-sjtiJc-r 

40 [0 0 10] 

©»atsHffi«SE->xa-Aai«&s(rsKL^ ^Etna® 

[ooii] H2tt, m—iommmmwiR^^T-^mat 
tt&tm-z&z,. 5aa^«2oo±r. wm^-fu^f 
7^201, ^mmmmu^m^uif^j A 2 o 2. & 

so A2 o i«, «stgtfea77"r;n o o£A#u H>h 
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*£«u y-hsa^r-on o 1 tcw*r^. :/n 

^7A2 0 2li, 7H;HOOtl01SA*U H 

«©Jfifi»a-|ftffl 2 0 3^2 04 ^ffllgg 2 0 0 O^fB 

0 3 a: 2 0 4S:A^U i*&r»ft)gy97l: 
*SlbTif^70«IJt-»WjE*tT^, ^SEjg*2 0 6 
£W*-f£o ±EK4^T, ^ny?A2 0 2#**fl 

[0012] ant *stmzm-3<m-<D$mm*:a 

So 

[0 0 13] Xt7^1 0 2 : *Xry^«, «|gffea 
7r^H0 0ty-hil77^10 1*6, H> 

[0 0 14] 03H H>hy7lH**frtr«ttBU^;P 

[0 0 15] Xf7^1 0 3 : *Xf>;^l 

[0 0 16] 05H ft9«l«3 0 0*6f»6ft&^- 

[0 0 17] Xf^^l 0 4 : *Xfy^lt Xfy^ 
1 0 2TA*Ufc««U^V©iad*»aK*^T, F 

[0 0 18] B6B, Xli«3 0 0*6#6nfc^- 
[0 0 19] Xfy7 r 105 : *XfiyyH Xfy^ 

i o 2TA*Lfty-Mffls^a«afti, 

[0 0 2 0] @7H ^-hii4 0 0*6f5h&y 

[0 0 2 1] 7x7^1 0 6 : *Xfy^lt ffl**R 
HMftfc, ;io£-fey hAfc:/— ;WC-fey hB£>Ha?a 

[0 0 2 2] H8H ^H^t7hA 5 0 0 t^ 
SMry KB 6 0 0*»aSr«JHxfc^-^SC1r!y hD£ 

[0 0 2 3] Ts^ryfl 0 7 : *7fy^lt tti^S: 

[0 0 2 4] H9ti, )VJi±y hY7 0 0^^- ;P 
*fe* HB 6 0 0*»aSUWIlxfc^-^a-fey HE* 
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[0025] xfy^i o 8 : *xfy^it 

3 i 2 0 4 t l,T£fi«K:tti*rr*. 
[0 0 2 6] RlOlt *»Mfc»tJ< 

0\t. S10)Xf77 p l 0 6-1 0 8^X7^1 0 0 
0- 1 0 0 3TB^^Afct><7)Tab^>o Xf7^10 0 

o-ioo a^aa^jHSja^cRsrrs. 

J0 [0 0 2 7] Xr7^1 0 0 0: #*:r*:/tt, Xx* 

o 4T»6n&:7— ;p5frfey hB^sr^k?— fe 

nttA»*RcD**-c»«. 
[0 0 2 8] 01111 7 4)l*-fttimm<D7U-r 

[0 0 2 9] Ts^y^l 10 1: #A5^:/te> 
^ SC-fe* HB«)lH**«cYJ(j=l.»M)«)H>hy7ffl» 
<©»-&ii:»a«5»<0^— ;USCBj 1 1 o o&A^-r^o 

[0 0 3 0] A^y^l 10 2: *Xry7\Z, 
&Yj<D7j)ls?— <D7— frtty hZ \ 1 1 1 5(DWM 
m&7-Jl>j£±y hB©AA*»Xia:t-5(i = l, 

[0 0 3 1] Xf7^1 10 3: *7fy^t 
SCBj 1 1 0 0C03>^U^>h " Bj£SttTf 
[0 0 3 2] Xf7^1 10 4: *Xfy^lt 
30 :£Bj 1 1 0 OOTfejSKO-OCOfflJB^tO^UTS^i- 
££T> ton ;lo£Bj 1 1 0 OtDWthtEWz 

[0 0 3 3] Xf7^1 10 5: *Xfy^lt n>y 
U;*>h * BjCD— ^<Da^^tl<i:L,TS«-rSo 

[0 0 3 4] Xt7^1 10 6: *Xfy^t f^Uffl 
[0 0 3 5] Xf^yi 10 7: *Xfy^lt ®JBt0 

u itv^nn xfy^i 1 1 i\zm&* * 

7%^n«Xf7yi 1 0 8fcjfStr. 03 01:, 

[0036] 03 on ftmtotti<DAJi&&ix i izm 

50 [0 0 3 7] Xt-^T"! 10 8: *Xr^^t «[^tl 
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n«, xf7^i i 0 9tcjt^, *5-cftw-ntt, x^ 

7^1110 fCxtfro 

[0 0 3 8] 7s<tv?\ 10 9: tXry^t 7>f ;p 

T, Uf7M i £X i + (tO/ 4 Xi)T@£&;t, X-ry 
yill IKitfr. tO/ 4 Xite, affltOfcU^ 

;l/ X i ^snt^nH tOS: 4 X i Tft&WKMoT 

»snsarai&, ^5T&frtntfto£3rr<> (to/xs^ 

Xf^l 110: *Xfy/H :7^;i^-cofgi# 

aotHaaagtz i t*-ry-;kafc' ao/xi>**SL& 

[0 0 3 9] Xf7^1 111: i&rrv?\i>* fffUB 

i coMtc 1 £ JaJFT *. 
[0 0 4 0] Xfy^l 1 1 2 :*Xf7^1 f^^ffl 
*Ri n (A*£*CD*Sgc) *Jfc«U i 

>nT^na, x^-^^i 1 1 3fcit^ -e^Tffrttn 

XfyT'l 1 0 7Kitfr 0 
[0 0 4 1] Xfy^l 1 1 3 :*7ryyH ^ 20 
iCBj 1 1 0 0<Da3B*t^TtOtLT«l3SSn&^S^ 

&fi«u «ia**-c*ntf, xf^yi i i 4tjt 

^STfcW-nti, x5^:/i 1 0 4icjifr. 
[0 0 4 2] xfy^ni4: Wf^lt 

^ — co^— JPSC-fey hZi(j=l, — ,n) 111 5^m*t" 

[0043] tfctDyjJup-tttiLmm&mfcm&m^ 

TRWt*. ^-;i/SCBj 1 1 0 0*UHrt£»Yl<o:/- 

W6oi (0 6) co»^<D7^;i/^-fP««iatt«T 

Xf7^1 10 1f:J;D, ^-;H£6 0 30 
1 £A#TSo X^y^l 1 0 2tC<£9, ffiffiB* 1 4 
0 0 (1851 4) £#5o Xfy^l 1 0 3tCckD, 
H601O3>^J^>M501 (015) 

50 Xf^^l 104^1105 (-01) «L 
3Ug«l 6 0 0 (016) X5^:/l 10 61: 
£9* i = 1 £T£o X^y:/1 1 0 7 te*HT, mm 

51 1 6 0 0 <DtO£\mAJim&Xl&#mi>T\,*2> 

xf'^i i i liciifro xf^^i l l lfcj; 

0, i=2tft^ Xfy^lll2l:*V^ i=2 
<n= 3T&£<£>T> Xry^l 1 0 7 fcitiJ. Xr-y 40 
:/l 1 0 7fc*WT\ JBaHe*l 6 0 OOtOchtlteA* 
»X2«**l/T^5©-C, Xfy^l 1 1 IWM 
&. XfyyilllCiD, i =3 £&£)o Ts^-yf 
1112 fc&l^T, i = n = 3T£>£CDT, Xry^l 

107 icxtfr, xf7^no7 \z&^t. mmtsR 1 

6 0 0 Ot0i:tlttA*ae»X3&ftWbTV^Vi<DT> 
X^y^l 1 0 8l£itfro X^^^l 1 0 8K*5Vvc, 
4»3g*£*l 6 0 0 <DU\Z')'r9)lX3&<£Aj'V^Z><D 
Xf7^1109 Kilfro 1 1 0 9 \Z<k 



4*H¥7-8 5 1 1 2 

itfCfcHT. U5 : -^^X3$rX3+((tO/X3) = X3+*Xl 
4 X2lCHit&ASo Xr^^l 1 1 UCcfcO, i=4t 
Xr^^l 1 1 2 IC^T, i=4>n=3T» 
SCOT. 7s"rv^\ 1 1 3Kitfro Ts'rv^fl 1 1 3^ 

*3ViT, 6 o i<omm$±T to tvrmmzn 

XT-y^fCfcD* ffi*£RY 1<D 7 >f 0B<D 
*W#S*1 7 0 0 (017) &m& 0 X^y*/1 10 4 
£110 5 (— EIB) ICck 0, glSiftK 1 8 0 0 (01 
8) £#£ 0 Xfy^ll0 6CJ;!3, i = UT5. 
Xfy^l 1 0 7\Z&^T, 8 0 OtfMOitl 

«AA^X1^MIT^^>(DT, Xt^^I 1 1 1 
fcittr. X^^^l 1 1 1 fc<J;D* i = 2 <h/%£ 0 Xf 
y^l 1 1 2 tefe^T, i=2<n=3TSSOT, X 
T7^1 10 7 ICitfro X^y^l 1 0 7fC*5V^T, SO, 
8 0 0<Z>tOttlttA*3E«CX2**WUT^* 
COT, Xr^l 1 1 UCJttf. Xf^^l 111CJ: 
0, 1 = 3 tfcZ>* Xry^ 1 1 1 2 Kl&^T* I =n 
= 3T*5<Z>T, Xr^T'l 1 0 7fcitfr, Xry/l 

X3«r#«LTV>&V>a>T?. X^r^/^l 1 0 8 IzMtSo 
Xf^yilO 8tCt3^T> ffiattXl 8 0 0<DtlttU 

f^;px3&^T^*<DT, x^-y^i 1 o 9 \zm 
fr, Xfy^ii0 9i:i0> 7>fM-0^£#lo 
w^^iScZ3^^T^-;us:(c*5v^T, y<r^x3*x 

3+((tO/ 4 X3) = X3+Xl 4 X2(CM^&*3o Xf7^1 
llltc£9> i=4^, Xf7^1112{:^) 
T, i =4>n = 3-e*^>C0T, Xfy^l 1 1 3 Kit 
fro Xfy^l 1 1 3H*5V^T, :/-;Lo£6 0 lCDSi 
fi^TtOtUTffiasnrv^^OT, Xry^l 1 0 

4\zmts. ±t2co— aox^^^Kct d> fflMSYi 

co^^;u^-(7)=:iH]@co*raje*i 9 o o (019) £ 

Xf'^1 1 0 4 t 1 1 0 5 (EBB) 
fflate*2 0 0 0 (02 0) ^:#^o Xr^yi 10 6 
££0, i = 1 <tt5 9 X^^^l 1 0 7id^V>T, jffl 
IfeI2 0 0 0©tOitlttA**«Xl*=ft^rbTVi«) 

xf7^i i i lfcjtfro xf-7^1 unci 
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